
Book 1 

Radiochemical Analyses of Water 
Samples from Selected Streams > :  , 

- ' 

and Precipitation Collected in - 
Connection with Calibration-Test 
Flaring of Gas From Test Well, - I 

August 15-October 13, 197,0,, 
Project Rulison-8, 197 1 

HGS 9 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 







UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Federal center, Denver, Colorado 80225 

RADIOCHEMICAL ANALYSES OF WATER SAMPLES FROM SELECTED STREAMS AND 
PRECIPITATION COLLECTED IN CONNECTION WITH CALIBRATION-TEST 
FLARING OF GAS FROM TEST WELL, AUGUST.15-OCTDBER 13, 1970 

PROJECT RULISON 

Hans C. Claassen and Paul T. Voegeli, Sr. 



CONTENTS 

Page 

Introduction..................... ................................... 1 
Results. ............................................................. 2 

References.. .......................................................... 6 
I 

ILLUSTRATIONS 

Figure 1. Locations of the U.S. Geological Survey 

water-sampling points, Project Rulison. ................. 3 

TABLES 

Table 1. Radiochemical analyses of water from selected 

...... streams in western Colorado........................ 4 

2. Radiochemical analyses of precipitation from 

selected points in central and western 

Colorado. ................................................ 5 



UNITED. STATES 
Ruli  son-8 DEPARTMENT OF THE . INTERIOR 

GEOLOGICAL SURVEY 
USGS-474-107 

1971 

. . 
~ e d e r a l  Center,  Denver, Colorado 80225 

RADIOCHEMICAL ANALYSES OF WATER SAMPLES FROM SELECTED SlREAMS AND 
PRECIPITATION COLLECTED I N  CONNECTION WITH CALIBRATION-TEST 

I FLARING OF GAS FROM TEST WELL, AUGUST 15-OCTOBER 13 ,  1970, 
I 

i PROJECT RULISON 

BY 

Hans C. Claassen and Paul T. Voegeli,  Sr. 

INTRODUCTION 

The U.S. Geological Survey es tab l i shed  a water-sampling network i n .  

c e n t r a l  and western colorado t o  sample t h e  hydrologic  environment p r i o r  

t o ,  during,  and following the var ious  phases of P r o j e c t  Rulison. This 

i s  one of a s e r i e s  of r epo r t s  which present  t he  d a t a  obtained by ana lys i s  

of samples co l l ec t ed  from the network s t a t i o n s .  A l l  of the  p r e c i p i t a t i o n  

samples a r e  rou t ine ly  analyzed fo r  tri-tium. Two of  the stream samples, 

those co l lec ted  a t  Plateau Creek near  Cameo, Colorado, and Colorado River 

near DeBeque, Colorado, a r e  r o u t i n e l y  analyzed fo r  t r i t i u m ,  gross  a lpha ,  

and' gross be ta  contents .  Should above-background values  be noted f o r  any 

of t he  samples analyzed, o t h e r  samples c o l l e c t e d  b u t  he ld  i n  s torage  w i l l  

be analyzed, and the sampling frequency increased. 

Two r e p o r t s  by Voegeli and Claassen (1971, 1971a) p re sen t  d a t a  

obtained from samples co l l ec t ed  i n  conjunct ion with  the de tona t ion  and 

d r i l l back  phases of P r o j e c t  Rulison. This  r e p o r t  p re sen t s  d a t a  from samples 

co l lec ted  from. August 15, 1970 through. October 13, 1970 and updates t he  .. 

published da t a  through the  calibration-flaring.phase of the p r o j e c t .  



RESULTS 

Figure  1 shows the  l o c a t i o n  o f  the  network sampling. po in t s .  

  able 1 p r e s e n t s  the  da t a  obta ined from the  s t ream samples and 

t a b l e  2 p r e s e n t s  the  da t a  ob ta ined  from the  p r e c i p i  t a t i q n  samples 

co l l e c t ed .  The t a b l e s  a l s o  s e rve  t o  d e s c r i b e  i n  d e t a i l  the  sampling 

l oca t i ons .  

The per iod  of time covered by t h i s  r e p o r t  r e p r e s e n t s  one of very 

low t r i t i u m  values  i n  p r e c i p i t a t i o n ,  The stream samples a r e  a  l i t t l e  

h ighe r  i n  t r i t i u m ,  r e f l e c t i n g  more n e a r l y  the  average,  long-term t r i t i u m  

background. Gross a lpha and b e t a  , v a l u e s  f o r  , t h e  d i s so lved  c o n s t i t u e n t s  

show l i t t l e  v a r i a t i o n ,  a s  do t h e  t r i t i u m  va lues ,  There i s  g r e a t e r  

v a r i a t i o n  i n  t h e  g ross  alpha. and b e t a  va lue s  f o r  t h e  suspended p o r t i o n  

of t h e  sample. . This i s  t o  be expe='ted, because t h e  r a d i o a c t i v i t y  w i l l  

i nc r ea se  as the  amount of  sediment i n c r e a s e s  (compare t h e  r a d i o a c t i v i t y  

va lue s  w i th '  the amount of  suspended s o l i d s ) .  





Tablet1.--Radiochemical analyses of water from selected streams in western Colorado 
. . 

Roaring Pork 
River near 
Aspen 

Stream 

Colorado River 
at New Castle 

r Beaver Creek 
near Rifle 

Umball Creek 
near Collbran 

location Latitude N. longitude V. Distance Tritium Dissolved 
from 

Sample " c surface Date Gross alpha Gross beta 

Plateau Creek 
near Camto 

, Y-90 . 
@ci/l (pCi/' 

u naturaD " S:8-90/ 
P-90 

Colorado River 
near DeBeque 

Remarks 

Suspended 

(pci/l 
" 

CB-1371 

880 280 
1,100 330 
740 230 

1,000 320 
1,100 330 
aoo azo 

am a 2 0  
910 280 

0 0 0  Q20 

aoo a2 0  
0 0 0  Q20 
a 0 0  Q20 

990 310 15 4.9 8.7 11 69 
1,000 320 22 7.5 6.4 8.0 18 
810 250 36 12 10 13 790 

1,000 320 5.7 1.9 3.8 4.8 33 
1,000 320 15 4.9 4.2 5.3 10 

. 800 250 15 4.9 9.5 12 490 

Solids 

USGS gaging station 
9-0736. 

USCS gaging statlon ' 
9-0876. 

USGS 8a8in8 station 
9-0925. 

Gross alpha 

3.1 1.0 2.4 3.0 USGS gaging station 
<. 5 c.2 c.9 a.o 9-loso. 
82 27 25 27 

.8/1 as 
U natural) 

Cross beta 

1.9 .6 2.0 24 Downstream 2.7 miles 
<. 6 <.2 a . 3  -3.4 (1.3 kilometera) 
39 13 20 26 from DSGS gaging 

station 9-0937. 

@ci/l as 
U wturaQ 

1 *:L 
SrL90/ 

J A, s h m  on figure 1. 

Not surveyed. 

pc:p 
Cs-137) 



Table 2.--Radiochemical analyses of  precipi ta , .~n from selected po in t s  i n  c e n t r a l  and western Colorado 

Denver, Colorado 7 04s 68W 29 NU 39 40 30 105 01 40 154 248 -18-70 
9-17-70 

10- 2-70 
10-12-70 

Location 

Renosha Pass, 8 07s 7% 27 NE 39 24 50 105 45 19 117 188 8-17-70 
Colorado "J9-15-70 

10- 2-70 
10-13-70 

a o o  a 2 0  -- -- -- 
730 240 

GO0 Q20 

Location ' Lati tude N. Longitude W. Distance from 

Sample c g m m m  s surface 
o u a w a ground zero 
d U P ) U C  U G  

ki lo -  I meters 

Near Loveland Pass, 9 (g) 39 38 54 105 52 02 113 182 8-15-70 (100 Q20 
Colorado . dg-15-70 -- -- -- -- 

9-30-70 900 280 
10- 9-70 (100 Q20 

Near Vail  Pass, 10 '?I) 39 32 35 106 13  15 93 150 
u Colorado 

Date 
of 

co l l ec t ion  

Grand Junct ion,  11 O l N  OlE 31 MJ 39 07 11 108 31 28 37 59 
Colorado 

Red Mountain Pass, 12 
Colorado 

Wolf Creek Pass, 13  a 37 29 00 106 47 50 146 235 
Colorado 

Ri tium 

On summit. -- -- 

p ~ i / l  

Near Arapahoe -- -- Basin s k i  area.  

TU 

Gross alpha 

One mile west -- . -- of .summit. 

(ug/l 
a s  

U natura1)U 

8-16-70 4 0 0  Q20 
d9-13-10 -- -- -- -- -- -- 

10- 1-70 G O O  0 2 0  
10-11-70 (100 Q20 

Remarks 

Gross beta  

(pCi/l 
a8 

na tu ra l )  

8-16-70 GO0 Q20 
a-/9,14-70 -- -- -- -- -- -- 

10- 1-70 GO0 Q20 
10-12-70 G O O  a 2 0  

(pCi/l 
a s  

~ r - 9 0 1  
y-90) 

At Walker Field.  

(pci / l  
a s  

Cs-137) 

0.45 mile south 
of summit. 

Monarch Pass, 14 @?I 38 .  30 30 106 19 45 108 174 8-15-70 (100 Q20 On summit. 
Colorado dg-14-70 -- -- -- -- -- -- 

10- 2-70 G O O  a 2 0  
10-12-70 a 0 0  a 2 0  

As shown on f igure  1. 

d Samples f o r  t r i t ium,  gross  alpha,  and gross  beta  co l l ec ted  and s tored.  

Not surveyed. 



REFERENCES 

Voegeli, P. T., Sr, , and Claassen, H. C., 1971, Radiochemical analyses 

of water from selected streams, wells, springs, and precipitation 

collected prior to reentry drilling, Project Rulison: U. S. Geol. 

Survey open-file rept,, USGS-474-83, 16 p. 

, 1971a, Radiochemical analyses of water from selected streams, 

wells, springs, and precipitation collected during reentry drilling, 

Project Rulison: U.S. Geol. Survey Rept. USGS-474-101, 14 p. ; 

available from -Dep t . Commerce, Nat. Tech. In£ . Service, Springfield, 
Va. 22151. 



D i s t r i b u t i o n  

N e v a d a  O p e r a t i o n s  O f f i c e ,  U.S. A t o m i c  E n e r g y  C o m m i s s i o n ,  L a s  V e g a s ,  Nev.: 

W. W. A l l a i r e  
.E. M. D o u t h e t t  (3) 
D. M. H a m e l ,  NVOO ~ e c h n i c a l  L i b r a r y  (3) 
R. R. L o u x  . (20)  
R. E.  miller/^. E. W i l l i a m s  
W. D. S m i t h ,  Jr. 
H. G. V e r m i l l i o n  

Of £ i c e  of  P e a c e f u l  N u c l e a r  E x p l o s i v e s ,  U. S  . A t o m i c  E n e r g y  C o m m i s s i o n ,  

A. D. T h o r n b r o u g h  

U. S. A t o m i c  E n e r g y  C o m m i s s i o n ,  M e r c u r y ,  Nev. : 

,CETO L i b r a r y  ( A t t n :  E. A. S c h u l t z )  (2) 

U.S. A t o m i c  E n e r g y  C o m m i s s i o n ,  W a s h i n g t o n ,  D. C.: 

M. B, B i l e s  ,. DOS 
Maj. Gen. E. B. G i l l e r ,  AGMMA (2) 
R i c h a r d  H a m b u r g e r ,  DPNE 
J. S. K e l l y , .  DPNE 

D i v i s i o n  of  T e c h n i c a l  I n f o r m a t i o n ,  U. S. A t o m i c  E n e r g y  C o m m i s s i o n ,  
Oak R i d e e -  T e n n .  : (2) 

D e f e n s e  A t o m i c  S u p p o r t  A g e n c y :  

D i r e c t o r  ( A t t n :  SPSS) , Washington, D. C. 
T e s t  Command ( A t t n :  Dr .  B e n j a m i n  G r o t e )  , A l b u q u e r q u e ,  N. M. 

L o s  A l a m o s  S c i e n t i f i c  L a b o r a t o r y ,  L o s  A l a m o s ,  N. M, : 

R o b e r t  B r a d s h a w  
R. H, C a m p b e l l  
R. W. Newrnan 
W. E. O g l e  
R. R. S h a r p ,  Jr. 

- -- . . . . - -.-- ' - - - "-. .- '- - '-- -. ..--..-. - -- . -- .- ------- --. .. .-- ."i . .C. . ...- I'. .--r -. ---- .- .. 4 .--- 4 ---- -- -- -- 
-.. - .  - -.  - , . -  -.- . - .  , ,A,. - -.- . -  .A. A... -.- A - 

IL A 



Lawrence Radiation Laboratory, Livermore, Cal i f .  : 

D. 0. h e r s o n  
F. Holzer 
A. E., Lewis 
L. D. Ramspott 
D. L. Springer 
Technical Information Department (3) 
G. C, Werth 
W. R.. Woodruff 

Sandia Laboratories, Albuquerque, N. M. : 

J. R. Banister 
M. L. Merr i t t  
B.F.Murphey - 

W. C. Vollendorf 
W. D. Weart 

Sandia Laboratories,  Mercury, Nev. : 

B. G. Edwards 

NVOO Panel of Consultants: 

L. K. Bustad,. Univ. Calif . ,  Davis, Cal i f .  
D. U. Deere, Univ. Ill., Urbana, Ill. 
L. S. Jacobsen, 267 Belgreen. P l . ,  Oakmont, Santa Rosa, Calif .  
Carl Kissl inger ,  S t .  Louis Univ., S t .  Louis, Mo. 
G. B. Maxey, DRI, Reno, Nev. 
N. M. Newmark, Univ. ;Ill., Urbana, Ill. 
L. A. Sagan, Palo Alto Medical Cl in ic ,  Palo Al to , .  Cal i f .  
Vincent Schultz,  Wash. S t a t e .  Univ., Pullman, Wash. 
T. F. Thompson, 2360 Fireside Ci rc le ,  Reno, Nev. 
W. G. .VanDorn, Scripps I n s t .  Oceanography, La J o l l a ,  Cal i f .  
L. G. von Lossberg, Sheppard T. Powell &:Assoc., Baltimore, Md. 
J. T.. Wilson, Univ. Mich., Ann Arbor, Mich. 
S. D. Wilson, Shannon &.Wilson, Inc., Sea t t l e ,  Wash, 

Advanced Research Pro jec t s  Agency, Washington, D. C. : 

V. C. Fryklund 

Ba t t e l l e  Memorial I n s t i t u t e :  

R, G. Ful le r ,  Las .Vegas; Nev. 
." J, B, Kirkwood, Columbus, Ohio 

Eberline Instrument Corporation, Santa Fe, N. M. : 

W. S. Johnson 

8 



I 
C 

~nvironmdntal Research Corporation: 

0. A. I s r ae l sen , ,  Alexandria, Va. (2) 
J. A. Lahoud, Las Vegas, Nev. 

Fenix & Scisson, Inc . ,  Las Vegas, Nev. : 

M. H. May 

Holmes & Narver, Inc. : 

Library, Las Vegas, Nev. (2) 
Resident Engineer, Mercury, Nev. 

National Oceanic and. Atmospheric Administration, National Ocean survey, 
Las Ve~as  - Nev. : 

K. W. King 

Teledyne Isotopes: 

P. R. Fenske, Palo Alto,  Ca l i f .  
W i l l i a m  Nork, Las Vegas, Nev. (2) 
L. B. Werner, Palo Alto,  Ca l i f .  

U. S. Army Corps of  Engineers, Waterways Experiment S ta t ion ,  Vicksburg, 
Miss. : 

Library 
J. M. Po la t ty  
William Ste inr iede ,  Jr. 

U.S, Bureau of Mines: 

C. H. Atkinson, B a r t l e s v i l l e , .  Okla. 
P, L. Russel l ,  Denver, Colo. 
H, W. Sohn, Laramie, Wyo. 

U. S. Geological Survey: 

Library, Denver, Colo. 
Library, Menlo ' Park, Ca l i f .  
Library, Washington, D. C. 

U.S. Geological .Survey, Mercury, Nev. : 

Geologic Data Center (15) 



U.S. Geological Survey, Washington, D. C.: - 

W. T. Pecora 
R. B. Raup 
chief Hydrologist, WRD (Attn: ~ a d i o h ~ d r o l o ~ ~  Section) 
Military Geology Bran,ch 

U . S ;  Public Health Service, Las Vegas, Nev.: 

M. W. Carter (2) 

Water Quality Office, Environmental Protection Agency, San Francisco, 
Calif. : 

R. C. Scott 


	Radiochemical Analyses of Water Samples from Selected Streams and Precipitation Collected in Connection with Calibration-Test Flaring of Gas From Test Well, August 15-October 13, 1970, Project Rulison-8, 1971
	Contents
	Introduction
	Results
	References

	Illustrations
	Figure 1. Locations of the U.S. Geological Survey water-sampling points, Project Rulison.

	Tables
	Table 1. Radiochemical analyses of water from selected streams in western Colorado
	Table 2. Radiochemical analyses of precipitation from selected points in central and western Colorado.




